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Background and Aims: With the advancement of endovascular techniques, the safety and effectiveness
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of total endovascular treatment for abdominal aortic diseases have been widely validated. However, in
thoracoabdominal aortic diseases, the anatomical conditions are more complex, making endovascular
treatment challenging, and its safety and effectiveness require further determination. This study was
performed to summarize the single-center experience of the authors' team in using fenestration/branched
stent-graft for the treatment of dilatation of the thoracoabdominal aorta and introduce the team's
innovative double-trunk technique for complex thoracoabdominal aortic diseases, aiming to provide
reference and insights for fellow professionals.

Methods: The data of 37 patients with dilatation of the thoracoabdominal aorta who underwent
fenestration/branched stent-graft treatment and had at least two reconstructed branch arteries from
October 2021 to July 2023 in the Shanghai General Hospital were retrospectively collected. Among the
37 patients, there were 20 cases of distal aneurysmal dilatation after dissection and 17 cases of
thoracoabdominal aortic aneurysms. After comprehensive preoperative CTA and evaluation, single-trunk
endovascular treatment was performed in 26 cases, and double-trunk technique was used in 11 cases.
Relevant clinical data (baseline information, preoperative anatomical parameters, perioperative
indicators, and follow-up outcome variables) were collected to analyze the overall treatment effects and
the safety and efficacy of the double-trunk technique.

Results: A total of 162 branch arteries were reconstructed successfully with a technique success rate of
100%. During the perioperative period, there were 3 deaths (8.11%), 3 cases of graft implantation
syndrome (8.11%), and 1 case of type III endoleak (2.70%). The median follow-up time was 13.73 (2.33-
26.74) months, and the overall survival rate was 91.9% (34/37). During the follow-up period, type III
endoleak occurred in 2 cases (5.41%), stent restenosis or occlusion occurred in 3 cases of (8.11%), and
dissection progression occurred in 1 case (2.70%); 5 patients (13.51%) underwent re-intervention. There
were significant differences between the single-trunk group and the double-trunk group in terms of
reconstruction methods, the ratio of 4-branch reconstruction, and the average number of stents used
(all P<0.05), while other indicators showed no statistically significant differences between the two
groups (all P>0.05).

Conclusion: Fenestration/branched stenting for dilatation of the thoracoabdominal aorta is a safe and
effective strategy. For anatomically complex lesions where traditional single-trunk combined with
fenestration/branched stent-graft is difficult to reconstruct all branches, the double-trunk technique is a
feasible choice. However, the results of this study still need more cases and longer follow-up time for
validation.

Aortic Diseases; Endovascular Procedures; Stents; Double-Trunk Technique
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Figure 1 A: Establishment of bilateral

femoral artery and left brachial artery access; B: Deployment of a bifurcated aortic covered stent at the proximal aneurysm;

Illustration of the double-trunk technique for reconstructing visceral branch arteries

C: Introduction of a custom-made branched stent-graft via the left femoral artery for iliac branch reconstruction; D:
Reconstruction of bilateral renal arteries; E: Introduction of a second iliac branched stent-graft; F: Reconstruction of the
celiac trunk and superior mesenteric artery; G—H: Extension of the distal anchoring to both iliac arteries
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Figure 2 Data from cases treated with the dual main trunk technique for thoracoabdominal aortic aneurysm  A-B: The

main body of the self-made branched stent-graft with iliac branches; C-E: Reconstruction of the celiac trunk and superior
mesenteric artery by introducing the iliac branch via the left brachial artery access; F-H: Sequential reconstruction of

bilateral renal arteries via upper limb access; [-K: Comparison before and after stent deployment
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Table 1 Baseline information of patients
A 421 (n=37) T (n=26) WETH(n=11) P"
(ST xs) 60.35+13.23 59.85+13.10 61.55+14.10 0.726
B (%)] 33(89.19) 23(88.46) 10(90.91) 1.000
WM [n (%)) 6(16.22) 5(19.23) 1(9.09) 0.646
TEVAR %2[n(%)] 18(48.65) 12(46.15) 6(54.55) 0.728
EVAR #[n(%)] 5(40.54) 3(11.54) 2(18.18) 0.623
FE DRI FARL[0(%)] 4(10.81) 4(15.38) 0(0.00) 0.296
SEECI 2 [ (%) 6(16.22) 5(19.23) 1(9.09) 0.646
BRI (%)) 3(8.11) 2(7.69) 1(9.09) 1.000
LR (%)] 33(89.19) 21(80.77) 11(100.00) 0.295
B UIREAN4n(%)] 3(8.11) 3(11.54) 0(0.00) 0.0812
PR H4n(% )]
Mg == sl kg 17(45.95) 11(42.31) 6(54.55) 0.720
6] 2(5.41) 2(7.69) 0(0.00) 1.000
T 2(5.41) 1(3.85) 1(9.09) 0.512
V7 11(29.73) 6(23.08) 5(45.45) 0.244
VY 2(5.41) 2(7.69) 0(0.00) 1.000
FJEA ST I 20(54.05) 15(57.69) 5(45.45) 0.720

fEBEmFE[d, M(IQR)] 11.00(8.00~15.00)

9.50(7.75~15.25) 13.00(10.00~15.00) 0.205

TE 1) BT T2 B T2 ] e
Note: 1) Single-trunk group vs. double-trunk group
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ol (437+136) 4. LB A 2444, LR
SERCH (6.59+2.69) A, BT AREE (4.65 +
0.76) ho Z sk A B4 51 . B 3h k& I 242 ik B

(30.77%) , TIF#+32, WETHAMEE A0
#7332 (63.64%) S8 +53 3 (3636%), Joif
FHE; NETHAMEF 4 LEE LGN R T
P AY[81.82% (9/11) wvs. 42.31% (11/26), P=

ik N % 28 15 . 3l bk A O B s kO B 2 )L ik 0.007], R 1 4 1Y ¥y S 8 B g A0 B £
KA H MBI A 161 RSk A I 4 MR [ (8.82+240) # vs. (581%2.06) ¥ , P=0.001]
M2, 4P A 11.00 (8.00~15.00) d., HET (#£3),
g E gy N TFE (6923%) 54 X
F2 ARufREER
Table 2 Preoperative anatomical information
Ar i 24 (n=37) T4 (n=26) METH (n=11) PV
AR B K HAR (mm & £ 5) 56.11+24.67 51.94+24.77 61.42+28.66 0.317
TASES AL % £ 5) 38.95+24.11 37.05+17.45 41.31x22.31 0.591
B HAR (mm, % + 5) 22.21+13.24 22.89+15.25 20.05+11.59 0.708
BHE A (mm, % + 5) 30.61+18.42 31.87+20.19 26.58+11.90 0.588
T 1) F T AL ST A
Note: 1) Single-trunk group vs. double-trunk group
3 BEFAMEXEM
Table 3 Surgical-related data of patients
e 240 (n=37) BT (n=26) W ETFH (n=11) PV
A n(%)]
Jred 18(48.65) 18(69.23) 0(0.00)
I3 15(40.54) 8(30.77) 7(63.64) <0.001
Fra+57 3K 4(10.81) 0(0.00) 4(36.36)
Z BN EE 0 (%) ]
A aa Rl 27(72.97) 17(65.38) 10(90.91) 0.224
i 7EN 7)) 34(91.89) 24(92.31) 10(90.91) 1.000
5 Bk 33(89.19) 22(84.62) 11(100.00) 0.296
Pisks 7)1 31(83.78) 20(76.92) 11(100.00) 0.151
PRV 20 ik X 2 22 1 AR (%)
2 5(13.51) 5(19.23) 0(0.00)
3 12(32.43) 10(38.46) 2(18.18) 0.007
4 20(54.05) 11(42.31) 9(81.82)
HEHGE (% £ 5) 6.59+2.69 5.81x2.06 8.82+2.40 0.001
FARMM (h,x + 5) 4.65+0.76 4.56+0.75 4.86+0.78 0.516
1M AFEn(%)]
liEiliie 4(10.81) 2(7.69) 2(18.18)
JBe sl k+ e ksl ik 28(75.68) 21(80.77) 7(63.64)
JBe sl k+-A ksl ik 2(5.41) 1(3.85) 1(9.09) 0.616
JBe sl k+ e RSl ik 1(2.7) 1(3.85) 0(0.00)
JBesh fik+A s 2 ik 2(5.41) 1(3.85) 1(9.09)
fEREmf ] [d, M(IQR)) 11.00(8.00~15.00) 9.50(7.75~15.25) 13.00(10.00~15.00) 0.205

TE: 1) B T2 5 R T2 ] A
Note: 1) Single-trunk group vs. double-trunk group
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MR T2H R E, 1B EREARGThIE
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Table 4 Perioperative conditions and follow-up outcomes

A 4] (n=37) 3 T4 (n=26) WETH (n=11) P"
ICU a2 (%)]
0 5(13.51) 4(15.38) 1(9.09)
<24h 11(29.73) 8(30.77) 3(27.27) 0874
1~7d 17(45.95) 12(46.20) 5(45.45)
>74d 4(10.81) 2(7.69) 2(18.18)
HE1[n(%))] 3(8.11) 2(7.69) 1(9.09) 1.000
PR (%)] 0(0.00) 0(0.00) 0(0.00) 1.000
7 [ (%) 3(8.11) 3(11.54) 0(0.00) 1.000
BAUA G £ A1 (%)) 3(8.11) 2(7.69) 1(9.09) 1.000
53 SRR R FE n (%) ] 3(8.11) 2(7.69) 1(9.09) 1.000
kI (%)) 1(2.70) 1(3.85) 0(0.00) 1.000
T (%)] 5(13.51) 4(15.38) 1(9.09) 0.591
Je BRI (% )] 1(2.70) 1(3.85) 0(0.00) 1.000
DB T 5 T A
Note: 1) Single-trunk group vs. double-trunk group
ARG IR SZ — LG I7 J7 k0, Khan 5815 ik
1.00
qg T ARIGIT W 17 3 ) Bk 00 8808 3547 Meta 43 87, St
5 07 A 125, it 2ds R, HohFRIET:
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XK 15 54 B RIAEE . Gombert 2513 F 255 441 it i £ 5h
RETAT N B e s Ik J88 T i R 0 [ B BF 5 L B B % ik
0 5 $W53 20 25 51% . 1E 75—l vE o eh i AR R 5 8

B3 WEFHASEFTHREARETETMEHE
Figure 3 Curves of re-intervention-free rate after surgery
for patients in the double-trunk group and single-

trunk group
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Wik, 3BIFET:, RETHAEIIEAL, L THE
AE 5 i 2k s o H R I R S Dk Bk 1
I IR T S B2 D PMEGE21

TR 1A T2 AR S AR [] o4 0 5 57 4 AR 20 32 30 ik
MEFE R . A, N ESh KT B W) E R e,
SCHYTT F I ) 22 5 0 o3 S B KR R o B X K A
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R 0 S e A AR 22 M 05 S8 I S
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